We study the nature of the new charm and charmonium like states observed in the last few years, using a constituent quark model with an screened confinement potential. In the open charm sector we discuss different options for the DsJ (2860) including tetraquark configurations. In the hidden charm sector the new Y (4360) and Y (4660) are interpreted as 1 −− states. The influence in the puzzling 3940 MeV region of multiquark configuration is discussed.
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In Some of them can be understood as cs, or cc states while other shows unexpected properties being their energies and decay widths quite different from those expected from quark potential models.
In this work we address this problem for the charm sector spectroscopy starting from a constituent quark model which has been able to describe the meson spectra from the light to the heavy sector [1] . The model is based on the assumption that the light quark constituent mass appears as a consequence of the spontaneous breaking of the original QCD SU (3) L ⊗ SU (3) R chiral symmetry at some momentum scale, which is the most important nonperturbative phenomenon for hadron structure at low energies. In this domain of momenta, light quarks are quasiparticles with a constituent mass interacting through scalar and pseudoscalar boson-exchange potentials. In the heavy quark sector chiral symmetry is explicitly bronken and this type of interaction does not act, however it constrains the model parameters through the ligth meson phenomenology. Beyond the chiral symmetry breaking scale one expects the dynamics being governed by QCD perturbative effects. They are taken into account through the one-gluon-exchange potential. An important characteristic of the model is the use of a confining interaction taken from lattice simulations as a linear potential screened at large distances due to quark-pair creation. This form of the potential is important to explain the huge degenerancy observed in the high excited light meson spectrum [2] and turns out to be also important for the correct ordering of charmonium states. Explicit expressions for theandpotentials are given in [1] .
Physical mesons are easily identified withstates when loops are not important. This is the case of the pseudoscalar and vector mesons due to the P-wave nature of the loop dressing. On the contrary, in P-wave state the contributing quark loops are in an S-wave and the coupling betweenpairs andstructures may be relevant. Thus, the inclusion of quarks loops (or tetraquarks) may influence 0 + and 1 + meson states like the D * 0 (2308) and D sJ (2460). All negative parity and 2 + states should, in principle, be understood in terms only ofcomponents.
The 1S and 1P excitations of the strange open-charm sector has been already discussed in Ref. [3] . We enlarge this study focusing on the different options for the D sJ (2860) by studing its strong decays.
Concerning the hidden charm sector the screened confinement potential allow us to identify most of the 1 −− states with definitepairs and its decay properties are established. We are able to indentify some of the states in the 3940 MeV puzzling region although for a complete description of all the states one needs to go beyond themodel. [3] . Experimental data (Exp.) are taken from Ref. [4] . 100 MeV lower than the quark model prediction. In an attempt to explain these later states, the authors of Ref. [3] included in the description of the open charm mesons tetraquark configurations. In constituent quark models the more general wave function of a zero baryon number (B=0) hadron may be written as |B = 0 >= Ω 1 |qq +Ω 2 |+.... To take into account simultaneously two-and four-quark states the quark model hamiltonian must be supplemented by a new term H 1 , describing the mixing betweenandconfigurations. In Ref. [3] this hamiltonian is parametrized as V qq↔= γ being γ a constant. When this parameter γ is fixed to reproduce the mass of the D * sJ (2317) meson they obtained the results shown in Table I . From these results one can appreciate that the description of the positive parity open-charm mesons improves, in particular the D sJ (2460), when four-quark components are considered.
We have studied the spectrum and the decay properties of the open charm mesons in the 2800 MeV mass region. We found three states with masses 2873, 2883 and 2882 MeV (table II) close to the experimental mass which correspond with the 1 − , 2 − and 3 − cs Dwaves. These has to be added to the 2847 MeV 0 + cs + cnsn (45% and 55% probability respectively) excitation obtained in Ref. [3] (table II) .
To elucidate the nature of the D sJ (2860) we have calculated the strong decay widths of the two quarks states using the 3 P 0 model. All of them have significant probability to decay through the D * K channel except the states J P = 0 + .
As the D * K decay is not observed in the experimental data, the only remaining possibility for the D sJ (2860) state is the 0 + cs + cnsn state predicted in Ref [3] . Therefore one has to conclude that the puzzling situation of the D sJ meson states can be solved going beyond theconstituent quark model.
II. THE 1 −− FAMILY
All the states of this family of charmonium states can be clearly identify with a J P C = 1 −− value because they are produced via e + e − annihilation. Until the year 2005 five states appears as well established in the PDG [4] , namely the J/ψ, ψ(2S), ψ(3770), ψ(4040), ψ(4160) and ψ(4415). In that year a new state was reported by BaBar [5] , the Y (4260) decaying to J/ψπ + π − soon confirmed by CLEO. Two years later while investigating whether the Y (4260) decayed to ψ(2S)π + π − BaBar discovered a new 1 −− state: the Y (4360) [6] . Recently Belle has confirmed all these states and found two more. The first one Y(4660) [7] was not clearly visible in the BaBar data due to the limited statistic. The second appears when confirming the Y(4260) [8] . The Belle experiment indicates that a fit using two interfering Breit-Wigner shapes describes the data better than using only the Y(4260). The new structure appears at 
process. We have also studied the leptonic decay width and the total strong decay width. They are show in table IV and all of them are in agreement with the experimental data. It is generally assumed that to reproduce the leptonic widths it is necesary a sizeable mixture of 3 S 1 and 3 D 1 sates. In our model the mixing is not fitted but driven by the quark-quark interaction and is very small. Nevertheless we are able to reproduces the leptonic width because the flattening of our confinement potential.
III. THE 3940 FAMILY
Several states has been observed by different collaborations around the energy of 3940 MeV (see [11] for a review). In table V we show the results obtained with our model in this region. The Z(3930) was reported by Belle in The situation is more complicated for the rest of states. One can attempt to identify the state χ c1 (2P ) 1 ++ at M=3947 which decay into DD * with the X(3940) which has been observed in the X(3940) → DD * decay but there is no evidence of such state in the DD channel. However the existence of the X(3872) and the Y(3940) which cannot be described as simply cc states suggest that, as in the case of the D sJ mesons, the states with J P = 0 + or 1 + may be mixed with tetraquark structures. A recent calculation [14] with the same quark-quark interaction we use, shows that the DD * channel shows a very sharp resonance sligthly below the D 0 D * 0 threshold although the result seems to be rather sensitive to details of the quark-quark interaction.
IV. SUMMARY
We have studied the properties of the new open and hidden charm mesons using a constituent quark model constraind by the light meson spectra. An important characteristic of the model is the use of an screened confinement potential which improve the description of the high excited meson states. We confirm that the D sJ (2860) resonace has an important tetraquark component. Besides the well established J/ψ and ψ states, the ψ(4360) and the ψ(4660) can be considered as 1 −− charmonium states. However the Y(4008) and the Y(4260) states can not be accommodated in the spectrum and probably its structure involves more complex configurations than a simple cc pair. In the 3940 Mev mass region we identify the Z(3930) as the χ c2 2 3 P 2 (cc) state and the X(4160) as the η c2 1 3 D 2 (cc) state. The properties of the rest of the states of this region are difficult to explain in ascheme.
